UDC 547,739 + 547.821, 74,722, 732, 831 + 542, 953 + 543. 422

SYNTHESIS OF HETEROCYCLIC ANALOGS OF CHALCONE CONTAINING
THE SELENOPHENE RING

S. V. Tsukerman, V. D. Orlov, V. P, Izvekov, V. F. Lavrushin, and Yu. K. Yur'ev
Khimiya Geterotsiklicheskikh Soedinenii, Vol. 2, No. 1, pp. 34-38, 1966

Crotonaldehyde ~type condensation using alkaline or acid catalyst is used to synthesize 14 chalcone analogs
containing in addition to the selenophene ring, a number of other heterocyclic groups. A Michael adduct is
shown to be formed by reaction of 2-acetylselenophene with 2-pyridine aldehyde.

Synthesis of 1-(selenienyl-2)-3~arylpropenones containing electron-donating and electron-accepting substituents
in the aromatic ring has previously been described [1]. In the present work it was decided to prepare chalcone analogs
containing, in addition to the selenophene ring, one more heterocyclic group, viz. 2-selenienyl, 2-pyrryl, 2-furyl,
2-thienyl, 2-pyridyl, 2~quinolyl, 5-nitre-2-furyl, and 5-nitro-2-thienyl. There is nothing in the literature about such
o, B -unsaturated ketones, with the exception of 1-(selenienyl-2)~-3-(thienyl-2) propenones which have been described
by one of us with coworkers [2].

We have effected the synthesis of chalcone analogs containing the selenophene ring by crotonaldehyde~type con-
densation of 2-acetylselenophene or 2-selenophene aldehyde with the appropriate heterocyclic aldehyde or methyl ke -
tones according to the equations:

o
\:‘ U—C<O + Ne—gp — U ‘l-c// —CH=CH—R + H,0
Se CH, i Sé

.,

[' !] 7° 0y [‘ 1—‘ CH=CH—C7 > Hy0
__C\ + JC—R —— < H—C B + Hy

Sé H CHj

R = 2-selenienyl (I), 2-pyrryl (I, III), 2-furyl(IV, V), 2-thienyl(VI, VII), 2-pyridyl(VIill), 2-quinolyl(IX, X), 5-
nitro-2-furyl (XI, XII), and 5-nitro-2. -thienyl (XIII, XIV)(see table).

Ketones I-X are easily prepared by running the reaction at room temperature in aqueous ethanol, using an alkaline
catalyst, 10% aqueous sodium hydroxide,

It should be mentioned that although synthesis of ketone g€
VIII did not offer any difficulties, its isomer 1-(selenienyl-2)-
3~ (pyridyl-2) propen~1-one could not be obtained under the
usual conditions, nor under the conditions which have been de -
scribed for similar crotonaldehyde-type condensations involving
2~-pyridine aldehyde [3]. In all cases only a negligible (4-8%)
yield of the condensation product was isolated from 1 mole of
2-pyridine aldehyde and 2 moles of acetylselenophene (the
Michael adduct), 1, 5-di{selenienyl-2)-3-{pyridyl-2) penta-
1, 5-dione (XV).

The structure of this adduct is confirmed not only by
its elementary analysis and that of its 2, 4-dinitrophenyl- 300
hydrazone, but also by a study of its UV spectrum (see Fig.).
The absorption curve is clearly different from that of hetero- UV absorption spectra of ketones in ethanol: 1) 1, 3-
" cyclic chalcone analogs, and is characterized by an intense di(selenienyl-~2) propenone; XV) 1, 5-di(selen-
absorption band with A5y 270 mp, characteristic of isolated ienyl-2)-3- (pyridyl-2) pental, 5-dione.
carbonyl groups [4].

e ci,—c? = [ ]
_.7° oy ( i O o + Hy
—C +2 C-- - O~ 2
SN N cny? N \CH ~c7 [ J

400 A, mp
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Regarding compounds XI-XIV, again it was previously shown that the starting intermediates 5 -nitrofurfural, 5-
nitro-2-acetylfuran, 5-nitro-2-thiophene aldehyde, and 5-nitro-2-acetylthiophene are readily resinified by alkali [5, 6],
so that we carried out the synthesis of these ketones in glacial acetic acid, using concentrated sulfuric acid as the con-
densing catalyst, However, condensation products yields were considerably lower there, the reaction was complex and
took 3-5 days, while the products were impure and had to be carefully purified.

All the heterocyclic chalcones which we have prepared are solids which crystallize well, soluble in ethanol, ben-~
zene ( with the exceptions of XI~XIV), and acetic acid, but insoluble in water; VIII is unstable, and darkens on heating
with ethanol.

Ketongs [-XIV exhibit well-defined halochromic properties and in concentrated sulfuric acid—glacial acetic acid
they deepen in color from yellowish-orange to reddish violet.

Ketones II, I1I, and VIII readily resinify with acids, and with the exception of these, all the ketones gave 2, 4-di-
nitrophenylhydrazones by the usual method[7]. The latter are characterized by their visible absorption maxima in chloro-
form solution as measured with a SF -2M spectrophotometer (see table).

Experimental

The crotonaldehyde condensation in the presence of an alkaline catalyst was carried out in the way previously de -
scribed [1].

Crotonaldehyde condensation in the presence of concentrated sulfuric acid. Stoichiometric quantities (0,01 mole)
of the appropriate aldehyde and methylketone were dissolved in glacial acetic acid (10-15 ml), and the conec. HySOy
(0.8-1 ml) added slowly, with stirring and cooling, when the reaction mixture gradually darkened. Reaction proceeded
for some days (3-5). The black crystals which separated were filtered off, washed with ethanol, and recrystallized from
acetic acid, using activated charcoal, till the melting point was constant.

1, 5-Di(selenienyl~2)-3-(pyridyl-2) penta-1, 5-dione (XV). A solution of equimolar amounts (0,01 mole) 2-ace-
tylselenophene and 2-pyridyl aldehyde in 10 ml methanol was prepared, and 2 ml 10% sodium hydroxide dropped in,
with stirring. Next day the crystals formed were filtered off, washed, and recrystallized from aqueous methanol. The
white needle-shaped crystals had mp 122°, yield, 8%. Found: Se 36.32, 36.30%. Calculated for CygHysNOpSey:

Se 36.28%.

Bis-2, 4-dinitrophenylhydrazone. Dark red crystals mp 238°, Found: Se 19.91, 19.60%. Calculated for
C30H23N908562: Se 19. 85070.

The UV absorption spectra of the ketones I and XV were determined in ethanol at concentrations of 2-3.5 X 107
mole/l , using a SF -4 spectrophotometer,
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